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(57) ABSTRACT

A recording apparatus is capable of reliably correcting skew
feeding of a recording sheet in an arrangement for conveying
the recording sheet absorbed by a belt surface. The recording
apparatus includes: a driving roller for driving the conveying
belt wound around the driving roller and electrically charging
the conveying belt by application of a voltage; and a pinching
roller abutting against the driving roller via the conveying
belt. A pinching section, which is formed by the driving roller
and the pinching roller, corrects skew feeding of the recording
sheet fed from the paper feed section and thereafter the volt-
age is applied to the driving roller to electrically charge the
conveying belt.

14 Claims, 11 Drawing Sheets

7 (}'}ir;'
@.-;_Wni'!_lll ()




U.S. Patent

1

FIG.

100

500

4083

Sep. 27,2011

101

211 102

401

400
)

Sheet 1 of 11 US 8,025,289 B2

103
~—105

104

300
3




US 8,025,289 B2

Sheet 2 of 11

Sep. 27,2011

U.S. Patent

¢ Ol




U.S. Patent Sep. 27, 2011 Sheet 3 of 11 US 8,025,289 B2

8 n08b

20

203

FIG. 3

CONVEYING
DIRECTION

205

301 301a



U.S. Patent Sep. 27, 2011 Sheet 4 of 11 US 8,025,289 B2

S
N
S & e
[ap] [N} }
\ )
$
<
&
O O
2 S
oo | @ -~ &

\
231

401
224

POWER
SUPPLY

FIG. 4

225

f(

oD @ @’ﬁ

b |




U.S. Patent Sep. 27, 2011 Sheet 5 of 11 US 8,025,289 B2

201

N

203



US 8,025,289 B2

Sheet 6 of 11

Sep. 27,2011

U.S. Patent

A1ddNS
d3IMOd




US 8,025,289 B2

Sheet 7 of 11

Sep. 27,2011

U.S. Patent

8252 267 ' (T3S

Z Ol




US 8,025,289 B2

Sheet 8 of 11

Sep. 27,2011

U.S. Patent

aS¢ A1ddNS
H3IMOd

102
\

00¢

|

L0 20¢ |10€

DL

=Y _AFL

80¢

- ! ®
9 e
Wy & \...‘..‘. /
a4 v .\»
AN 7 v —
3 ) Banenll
o7 N P 874 :
> - N
Z

8 Ol

c0¢



US 8,025,289 B2

Sheet 9 of 11

Sep. 27,2011

U.S. Patent

B AN
HIMOd

002
€0¢ v L0¢ 2¢0c 10g

||

6 9l

T o)

o0t




US 8,025,289 B2

Sheet 10 of 11

Sep. 27,2011

U.S. Patent

L0¢ <¢0¢ |0¢

Of Ol

c0€



US 8,025,289 B2

Sheet 11 of 11

Sep. 27,2011

U.S. Patent

!

80¢

AlddNS
d3IMOd

—080¢

B80¢
)
L)
cle [ QOOFNO0® ©0QF
Lle——¢ : nigm! .Hf
T B
RLIE.IJIEl[IIIEIEIIE.JH.ICI
LE Ol

mT




US 8,025,289 B2

1
RECORDING APPARATUS PERFORMING
SKEW CORRECTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a recording apparatus hav-
ing a conveying belt which absorbs a recording sheet fed by a
paper feed section to record on the recording sheet absorbed
by the conveying belt.

2. Related Background Art

Conventionally, in a recording apparatus which conveys a
recording sheet by driving a belt that absorbs the recording
sheet onto the belt surface by static electricity, a power feed
roller abutting against the belt surface has generated electric
charges on the belt surface.

Japanese Patent Application Laid-Open No. 2000-143026
discloses an arrangement for generating electric charges on a
belt by applying a voltage to a driving roller which drives the
belt, as an arrangement without the use of a power feed roller.

Meanwhile, the recording apparatus is required to correct
skew feeding of a recording sheet before conveying the
recording sheet to an area opposite to a recording head in
order to prevent the recording sheet from being conveyed in
an inclined condition when the recording head starts a record-
ing operation. In a recording apparatus having a belt convey-
ing section which conveys the recording sheet absorbed on
the belt surface, a paper feed section has been provided with
a guide member for aligning both widthwise edges of the
recording sheet in order to prevent an occurrence of skew
feeding in a paper feed stage. Moreover, in another arrange-
ment, a registration roller pair has been provided to correct
skew feeding of the recording sheet upstream from the belt
conveying section.

In recent years, the recording apparatus has been required
to support recording sheets of various sizes such as business
card, A4, A3, rolled letter paper, and other sizes. In the above-
described arrangement in which the paper feed section is
provided with the guide member for aligning both widthwise
edges of the recording sheet, the guide member is effective to
reduce the occurrence of skew feeding, in the case of feeding
alarge-sized recording sheet, due to the long dimension of the
recording sheet guided by the guide member. On the other
hand, in the case of feeding a small-sized recording sheet, the
guide member is ineffective to prevent the occurrence of skew
feeding because the recording sheet comes off the guide
member when the recording sheet is conveyed to the belt
conveying section due to the short dimension of the recording
sheet guided by the guide member. Moreover, the arrange-
ment provided with the foregoing registration roller pair has
aproblem that the provision increases the number of parts and
the size of apparatus.

SUMMARY OF THE INVENTION

In view of the above problems, an object of the present
invention is to provide a recording apparatus capable of reli-
ably correcting skew feeding of a recording sheet in an
arrangement for conveying the recording sheet absorbed by a
belt surface.

To achieve the above object, according to an aspect of the
present invention, a recording apparatus is provided which
includes a paper feed section for feeding a recording sheet; a
conveying belt for absorbing and conveying the recording
sheet; a driving roller for driving the conveying belt wound
around the driving roller and electrically charging the con-
veying belt by application of a voltage; and a pinching roller
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abutting against the driving roller via the conveying belt,
wherein the recording apparatus performs recording on the
recording sheet absorbed by the conveying belt and wherein a
pinching section, which is formed by the driving roller and the
pinching roller, corrects skew feeding of the recording sheet
fed from the paper feed section and thereafter the voltage is
applied to the driving roller to electrically charge the convey-
ing belt.

Further, according to another aspect of the present inven-
tion, arecording apparatus is provided which includes a paper
feed section for feeding a recording sheet; a conveying belt
for absorbing and conveying the recording sheet; a driving
roller for driving the conveying belt wound around the driving
roller; and a pinching roller abutting against the driving roller
via the conveying belt and electrically charging the conveying
belt by application of a voltage, wherein the recording appa-
ratus performs recording on the recording sheet absorbed by
the conveying belt and wherein a pinching section, which is
formed by the driving roller and the pinching roller, corrects
skew feeding of the recording sheet fed from the paper feed
section and thereafter the voltage is applied to the pinching
roller to electrically charge the conveying belt.

According to the present invention, a recording apparatus
is provided which is capable of reliably correcting skew feed-
ing of a recording sheet in an arrangement for conveying the
recording sheet absorbed by a belt surface.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a recording apparatus according to
a first embodiment of the present invention.

FIG. 2 is a side view illustrating a conveying section and a
paper delivery section of the recording apparatus according to
the first embodiment of the present invention.

FIG. 3 is a side view illustrating a belt conveying section of
the recording apparatus according to the first embodiment of
the present invention.

FIG. 4 is a side view illustrating a drive section of the
conveying section and that of the paper delivery section of the
recording apparatus according to the first embodiment of the
present invention.

FIG. 5 is a side view illustrating a carriage section of the
recording apparatus according to the first embodiment of the
present invention.

FIG. 6 is a side view illustrating an operation of correcting
skew feeding of the recording apparatus according to the first
embodiment of the present invention.

FIG. 7 is a side view of a recording apparatus according to
a second embodiment of the present invention.

FIG. 8 is a side view of a recording apparatus according to
a third embodiment of the present invention.

FIG. 9 is a side view of a recording apparatus according to
a fifth embodiment of the present invention.

FIG. 10 is a side view of a recording apparatus according to
a sixth embodiment of the present invention.

FIG. 11 is a plan view illustrating the configuration of a
pinching roller holder according to the sixth embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

An embodiment of the present invention will be described
in detail below with reference to accompanying drawings.
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First Embodiment

FIG. 1 shows a side view of a recording apparatus accord-
ing to a first embodiment of the present invention. The record-
ing apparatus 1 according to the first embodiment includes a
paper feed section 100 for feeding a recording sheet P and a
conveying section 200 for conveying the recording sheet P fed
from the paper feed section 100 in the recording area. More-
over, the recording apparatus 1 includes a paper delivery
section 300 disposed on the downstream side of the convey-
ing section 200 in the recording sheet conveying direction for
delivering the recording sheet where recording is completed
to the outside of the apparatus. The recording apparatus 1
further includes a movable carriage section 400 which is
equipped with a recording head H for recording on the record-
ing sheet P.

A paper feed motor, which is not shown, drives the paper
feed section 100. Upon driving of the paper feed motor, a
pressure plate 101 on which recording sheets are stacked rises
and thereby the top recording sheet P abuts against a paper
feed roller 102. The paper feed roller 102 then rotates in the X
direction shown in FIG. 1 to pick up the recording sheet P.
One recording sheet is then separated by the paper feed roller
102 and a separation roller 103 which abuts against the paper
feed roller 102. The separated recording sheet P is guided by
paper guides 104 and 105 and a pinching roller holder 211 and
conveyed up to a conveying section 200.

FIG. 2 shows a side view illustrating a conveying section
and a paper delivery section of the recording apparatus
according to the first embodiment of the present invention.
FIG. 3 shows a side view illustrating a belt conveying section
of' the recording apparatus according to the first embodiment
of'the present invention. The side views in FIGS. 2 and 3 each
show the recording apparatus viewed from the right side
thereof. In the conveying section 200, a conveying belt 203 is
wound around between a driving roller 201 and a driven roller
202. The driving roller 201 is supported by a platen 206 via a
driving roller bearing 204. The driven roller 202 is supported
by the platen 206 via a driven roller bearing 205. Moreover,
the driven roller 202 is biased in a direction of applying a
tension to the conveying belt 203 by means of a driven roller
spring 207 which is a compression spring. The driving roller
201 is biased by means of a pinching roller 208 via the
conveying belt 203. The recording sheet P is able to be con-
veyed with being pinched between the conveying belt 203
wound around the driving roller 201 and the pinching roller
208. A discharging roller 209 abuts against the conveying belt
203 on the downstream side of the pinching roller 208 in the
recording sheet conveying direction. The discharging roller
209 is rotatable following the movement of the conveying belt
203. The discharging roller 209 is capable of electrically
discharging the surface of the conveying belt 203 or the
recording surface of the recording sheet P.

The driving roller 201 has a first roller 201a made of a
metallic material and a second roller 2015 made of an elastic
material such as rubber along the axial direction. The first
roller 2014 is formed into a small-diameter roller relative to
the second roller 2015. As a rubber material for forming the
second roller 2015, for example, conductive rubber based on
EPDM (ethylene-propylene-diene terpolymer) is used and
the rubber hardness is preferably on the order of 50° to 90°.
Alternatively, materials having a relatively high friction coef-
ficient may be used such that the second roller 2015 is formed
ofametal pipe, which is coated with conductive EPDM on the
outer peripheral surface or with conductive urethane elas-
tomer or conductive urethane coating applied on the outer
peripheral surface.
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The driven roller 202 is made of a metallic material, having
a first roller 2024 and a second roller 2025 along the axial
direction. The first roller 2024 is formed into a small-diameter
roller relative to the second roller 2025. The second roller
2025 may be formed of a pipe for weight saving purposes.

The conveying belt 203 has a two-layer structure with an
insulating layer on its front face and a conductive layer on its
rear face. Alternatively, it is possible to use a single-layer belt
having a high resistance and a high dielectric constant.

The pinching roller 208 and the discharging roller 209 are
supported by the pinching roller holder 211 made of a con-
ductive material. The pinching roller holder 211 is attached to
a chassis 500 made of a metallic material. The chassis 500 is
grounded, thereby enabling the pinching roller 208 and the
discharging roller 209 to be grounded. The pinching roller
208 has a first roller 2084 made of a metallic material and a
second roller 2085 made of an elastic material such as rubber
along the axial direction. The first roller 208a is formed into
a small-diameter roller relative to the second roller 2085. As
a rubber material for forming the second roller 2085, for
example, conductive rubber based on EPDM is used and the
rubber hardness is preferably on the order of 50° to 90°. The
discharging roller 209 is made of a metallic material, having
a first roller 2094 and a second roller 2095 along the axial
direction. Moreover, the first roller 209a is formed into a
small-diameter roller relative to the second roller 2095. A
conductive plastic material may be employed for both of the
pinching roller 208 and the discharging roller 209. The pinch-
ing roller 208 and the discharging roller 209 are pressed to the
conveying belt 203 by means of a pinching roller spring 212
and a discharging roller spring, which is not shown, respec-
tively.

The platen 206 has a plurality of ribs in the recording sheet
conveying direction and in a direction intersecting with the
conveying direction. The conveying belt 203 is guided by the
ribs while rotating. The ribs define a distance between the
conveying belt 203 and the recording head H.

FIG. 4 shows a side view illustrating a drive section of the
conveying section and that of the paper delivery section of the
recording apparatus according to the first embodiment of the
present invention. The side view in FIG. 4 shows the record-
ing apparatus viewed from the left side thereof. In FIG. 4, a
conveyance motor 221 is used to drive the driving roller 201.
The drive of the conveyance motor 221 is transmitted to the
driving roller 201 via a driving belt 222 and a driving roller
pulley 223. A rotary encoder 224 is attached to the shaft ofthe
driving roller 201. The rotary encoder 224 is used to detect an
amount of rotation of the driving roller 201. A slit is printed on
the rotary encoder 224 and an encoder sensor 225 reads the
slit. Moreover, a metal plate 210 connected to a power supply
abuts against the side surface of the first roller 201a of the
driving roller 201. A voltage is applied to the driving roller
201 via the metal plate 210.

The paper delivery section 300 has a paper delivery roller
301, a spur 302 which is driven by the paper delivery roller
301 to rotate, and a spur holder 303 which rotatably supports
the spur 302. The paper delivery section 300 has a spur stay
304 which is attached to the chassis 500 to support the spur
holder 303.

The paper delivery roller 301 has a first roller 301a made of
ametallic material and a second roller 3015 made of an elastic
material such as rubber along the axial direction. The first
roller 3014 is formed into a small-diameter roller relative to
the second roller 3015. As a rubber material for forming the
second roller 3015, for example, conductive rubber based on
EPDM is used and the rubber hardness is preferably on the
order of 50° to 90°. Alternatively, materials having a rela-
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tively high friction coefficient may be used such that the
second roller 3015 is coated with urethane elastomer or ure-
thane coating applied on the surface. Further, coating con-
taining ceramic particles may be applied to the surface of the
second roller 3015. A paper delivery roller pulley 232 is
provided on the shaft of the paper delivery roller 301. In
addition, a paper delivery driving belt 231 is wound around
between the driving roller pulley 223 and the paper delivery
roller pulley 232. The paper delivery roller 301 is driven via
the paper delivery driving belt 231 and the paper delivery
roller pulley 232.

FIG. 5 shows a side view illustrating the carriage section
400 of the recording apparatus according to the first embodi-
ment of the present invention. The side view in FIG. 5 shows
the recording apparatus viewed from the right side thereof.
The carriage section 400 moves the recording head H to
record on the recording sheet P. The carriage section 400
includes a carriage 401 for mounting the recording head H
and a driving member of the carriage 401. The carriage 401 is
guided by a guide shaft 402 and a guide rail 403 which are
attached to the chassis 500 when moving in the width direc-
tion of the recording sheet P.

The recording apparatus 1 moves the carriage 401 accord-
ing to a recording signal to record on the recording sheet P.
Moreover, the recording apparatus 1 intermittently conveys
the recording sheet P by rotating the driving roller 201 to
move the conveying belt 203. The recording apparatus 1
records on the entire recording sheet P by repeating these
operations. Upon completion of the recording, the recording
sheet P is pinched between the paper delivery roller 301 and
the spur 302 and conveyed so as to be delivered to the outside
of the recording apparatus.

FIG. 6 shows a side view illustrating an operation of cor-
recting skew feeding of the recording apparatus according to
the first embodiment of the present invention. In FIG. 6, a
paper feed motor, which is not shown, is driven to rotate the
paper feed roller 102 in the X direction indicated by an arrow
in the figure, thereby feeding one of the recording sheets P
stacked on the pressure plate 101. The fed recording sheet P is
fed toward the pinching section formed by the driving roller
201 and the pinching roller 208 via the conveying belt 203.
During this operation, the driving roller 201 is standing still.
The front edge of the recording sheet P strikes against the
pinching section formed by the driving roller 201 and the
pinching roller 208. Thereafter, an additional rotation of the
paper feed roller 102 aligns the front edge of the recording
sheet P along the pinching section. In other words, the skew
feeding of the recording sheet P is corrected and thus the
recording sheet P is registered.

After the correction of the skew feeding of the recording
sheet P, the recording apparatus 1 applies a voltage to the
driving roller 201 via the metal plate 210. Thereby, electric
charges appear on the surface of the conveying belt 203 and
thereby the conveying belt 203 charges with electricity. This
enables the conveying belt 203 to absorb the front edge of the
recording sheet P. While the applied voltage is variable
according to the type of the recording sheet, temperature,
humidity and other operating environments, generally about
2 kV is applied. In this embodiment, the driving roller for
driving the conveying belt is used to generate electric charges
on the conveying belt and to perform registration for correct-
ing the skew feeding of the fed recording sheet. Moreover, the
skew feeding of the recording sheet is corrected before gen-
erating the electric charges on the conveying belt, thereby
enabling a reliable correction of the skew feeding of the
recording sheet.

20

25

30

35

40

45

50

55

60

65

6

After the correction of the skew feeding of the recording
sheet and the generation of the electric charges on the con-
veying belt 203, the recording apparatus 1 rotates the driving
roller 201 to convey the recording sheet up to the recording
start position and then performs recording by means of the
recording head H. The conveying belt 203 conveys the record-
ing sheet in an area from a portion in contact with the driving
roller 201 to a portion in contact with the driven roller 202.
The driving roller 201 is located at the upstream end of the
conveying portion of the conveying belt 203. This configura-
tion prevents a delay in the start of moving the recording sheet
P, in response to the start of driving the driving roller 201, due
to the expansion and contraction ofthe belt or flip-flop thereof
when the conveyance of the recording sheet P is started after
the correction of the skew feeding of the recording sheet P.

Second Embodiment

FIG. 7 shows a side view of a recording apparatus accord-
ing to a second embodiment of the present invention. In the
second embodiment, the recording apparatus 1 has a wiper
251 for removing dirt and foreign substances attached to the
surface of the conveying belt 203.

On the other hand, the wiper 251 friction-slides the surface
of the conveying belt 203. This electrically charges the sur-
face of the conveying belt 203 that has passed through the
wiper 251 as indicated by broken lines in FIG. 7. In the case
where the front edge ofthe recording sheet P abuts against the
pinching section formed by the driving roller 201 and the
pinching roller 208 in a state where the surface of the con-
veying belt 203 is strongly electrically charged, the recording
sheet P could be absorbed by the conveying belt 203. In that
case, the skew feeding correction might not be able to be fully
performed.

Therefore, in this embodiment, the recording apparatus 1
rotates the driving roller 201 in the opposite direction to the
conveying direction of the recording sheet P so that the por-
tion electrically discharged by the discharging roller 209 of
the conveying belt 203 comes to the pinching section formed
by the driving roller 201 and the pinching roller 208. There-
after, the front edge of the recording sheet P is set to abut
against the pinching section formed by the driving roller 201
and the pinching roller 208. In this embodiment, the record-
ing apparatus 1 is able to reliably correct the skew feeding of
the recording sheet by preventing the recording sheet from
being absorbed by the conveying belt during the correction of
the skew feeding of the recording sheet also in the arrange-
ment with the wiper for friction-sliding the surface of the
conveying belt.

Third Embodiment

FIG. 8 shows a side view of a recording apparatus accord-
ing to a third embodiment of the present invention. The
recording apparatus 1 of the third embodiment is provided
with a discharge brush in a path for feeding the recording
sheet P between the paper feed section and the conveying
section.

The recording sheet P fed by the paper feed roller 102 is
guided by the paper guides 104 and 105 and the pinching
roller holder 211 so as to be conveyed up to the conveying
section 200. In this regard, the recording sheet P is electrically
charged due to a contact between the recording sheet P and
the paper guides 104 and 105. If the front edge of the electri-
cally charged recording sheet P strikes against the pinching
section formed by the driving roller 201 and the pinching
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roller 208, the conveying belt 203 could absorb the recording
sheet P. In that case, the skew feeding correction might not be
able to be fully performed.

Therefore, the recording apparatus 1 of this embodiment is
provided with a discharge brush 241 for discharging the elec-
trically-charged recording sheet P due to abutment with the
recording sheet P between the paper feed section 100 and the
pinching section formed by the driving roller 201 and the
pinching roller 208. According to this arrangement, the
recording sheet P has already been electrically discharged
when the front edge of the recording sheet P abuts against the
pinching section formed by the driving roller 201 and the
pinching roller 208, and therefore the conveying belt 203 does
not absorb the recording sheet P. This arrangement enables
the recording apparatus to reliably correct the skew feeding of
the recording sheet. Moreover, the discharge brush 241 may
be movably disposed in a position to abut against the fed
recording sheet and in a position to be spaced apart from the
recording sheet. The discharge brush 241 may move to such a
position as to abut against the recording sheet P during feed-
ing of the recording sheet P in order to electrically discharge
the recording sheet P and then move to such a position as to be
spaced apart from the recording sheet P after the skew feeding
of'the recording sheet P is corrected and the recording sheet P
is absorbed by the conveying belt 203.

Fourth Embodiment

In the firstto third embodiments, with the driving roller 201
in a stopped state, the recording apparatus 1 corrects the skew
feeding of the recording sheet by abutting the front edge of the
recording sheet P against the pinching section formed by the
driving roller 201 and the pinching roller 208. In the fourth
embodiment, the recording apparatus 1 corrects the skew
feeding of the recording sheet by abutting the front edge of the
recording sheet P against the driving roller 201 rotating in the
opposite direction to the recording sheet conveying direction.

The recording sheet P fed by the paper feed roller 102 is fed
toward the pinching section formed by the driving roller 201
and the pinching roller 208. The front edge of the recording
sheet P is abutted against the pinching section formed by the
driving roller 201, which is rotating in the opposite direction
(in the direction indicated by an arrow B in FIG. 6) to the
recording sheet conveying direction, and the pinching roller
208, which is rotating in the opposite direction following the
driving roller 201. Thereafter, the paper feed roller 102 is
further rotated, by which the front edge of the recording sheet
P is aligned along the pinching section. In other words, the
skew feeding of the recording sheet P is corrected and thereby
the registration of the recording sheet P is performed.

After the skew feeding correction of the recording sheet P,
the recording apparatus 1 applies a voltage to the driving
roller 201 via the metal plate 210. Thereby, electric charges
appear on the surface of the conveying belt 203, thus enabling
the conveying belt 203 to absorb the front edge of the record-
ing sheet P. After the skew feeding correction of the recording
sheet P and the electric charge generation on the conveying
belt 203, the rotation of the driving roller 201 conveys the
recording sheet up to the recording start position and then the
recording apparatus 1 performs recording by means of the
recording head H.

Fifth Embodiment

FIG. 9 shows a side view of a recording apparatus accord-
ing to a fifth embodiment of the present invention. In the fifth
embodiment, the front edge of the recording sheet P is once
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passed through the pinching section formed by the driving
roller 201 and the pinching roller 208 and then the rotation of
the driving roller 201 is reversed to correct the skew feeding
of the recording sheet.

The recording sheet P fed by the paper feed roller 102 is fed
toward the pinching section formed by the driving roller 201
and the pinching roller 208. Upon detecting that the front
edge of the recording sheet P reaches the position, which is
upstream from and a distance Y apart from the pinching
section, by means of a sensor or the like, the recording appa-
ratus 1 starts the driving of the conveyance motor 221 so that
the driving roller 201 rotates in the recording sheet conveying
direction. TheY value is determined according to the type and
size of the recording sheet P and the operating environments.
While the driving roller 201 is rotating in the direction indi-
cated by an arrow A in FIG. 9, the recording apparatus 1
applies a voltage to the driving roller 201 via the metal plate
210. Thereby, electric charges appear on the surface of the
conveying belt 203.

When the front edge of the recording sheet P reaches the
pinching section formed by the driving roller 201 and the
pinching roller 208, the recording sheet P is absorbed by the
conveying belt 203 and passes through the pinching section to
be conveyed to a recording area. Upon detecting that the front
edge of the recording sheet P reaches the position a distance
Z apart from the pinching section by means of a sensor or the
like, the recording apparatus 1 stops the driving of the con-
veyance motor 221 and a paper feed motor, which is not
shown. The Z value is determined according to the type and
size of the recording sheet P and the operating environments,
too.

Thereafter, the recording apparatus 1 rotates the driving
roller 201 in the opposite direction to the recording sheet
conveying direction by reversing the direction of rotation of
the conveyance motor 221 with the paper feed motor stopped.
During this rotation, any voltage is not applied to the driving
roller 201. Thereby, the recording sheet P is conveyed in the
opposite direction and the front edge of the recording sheet P
disengages from the pinching section formed by the driving
roller 201 and the pinching roller 208. In this state, the rear
part of the recording sheet P is pressed by the paper feed roller
102 which is stopped and therefore the front edge of the
recording sheet P is aligned along the pinching section
formed by the driving roller 201 and the pinching roller 208.
In other words, the skew feeding of the recording sheet P is
corrected and thereby the registration of the recording sheet P
is performed.

After the skew feeding correction of the recording sheet P,
the recording apparatus 1 applies a voltage to the driving
roller 201 via the metal plate 210. Thereby, electric charges
appear on the surface of the conveying belt 203, thus enabling
the conveying belt 203 to absorb the front edge of the record-
ing sheet P. After the skew feeding correction of the recording
sheet P and the electric charge generation on the conveying
belt 203, the recording apparatus 1 rotates the driving roller
201 to convey the recording sheet P up to the recording start
position and performs recording by means of the recording
head H.

Sixth Embodiment

In the first to fifth embodiments, the recording apparatus 1
applies a voltage to the driving roller 201 to generate electric
charges on the surface of the conveying belt 203 and to ground
the pinching roller 208. In a sixth embodiment, the recording
apparatus 1 applies a voltage to the pinching roller 208 to
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generate electric charges on the surface of the conveying belt
203 and to ground the driving roller 201.

FIG. 10 shows a side view of a recording apparatus accord-
ing to the sixth embodiment of the present invention. FIG. 11
shows a plan view illustrating the configuration of a pinching
roller holder according to the sixth embodiment of the present
invention.

In FIG. 11, a non-conductive material is used to form the
pinching roller holder 211 for rotatably supporting the pinch-
ing roller 208 in this embodiment. A metal plate 213, which is
connected to the power supply, abuts on the side surface of the
first roller 208a of the pinching roller 208. A voltage is
applied to the pinching roller 208 via the metal plate 213.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2008-122393, filed May 8, 2008, which is
hereby incorporated by reference in its entirety.

What is claimed is:

1. A recording apparatus comprising:

a feed roller for feeding a recording sheet;

aconveying belt for absorbing and conveying the recording

sheet;

a driving roller for driving said conveying belt wound

around said driving roller;

a power supply for electrically charging said conveying

belt by application of a voltage; and

a pinching roller abutting said driving roller via said con-

veying belt,
wherein the recording apparatus performs recording on the
recording sheet absorbed by said conveying belt,

wherein said driving roller stops rotation such that the
recording sheet fed by said feed roller abuts a nip
between said conveying belt and said pinching roller,
thus performing skew correction, and

wherein said power supply does not apply the voltage to

electrically charge said conveying belt until the skew
correction is complete.

2. The recording apparatus according to claim 1, wherein
said pinching roller is grounded.

3. The recording apparatus according to claim 1, wherein
said driving roller and said pinching roller stop rotation such
that the recording sheet fed by said feed roller abuts a nip
between said conveying belt and said pinching roller.

4. The recording apparatus according to claim 3, further
comprising a discharging roller which abuts said conveying
belt and is disposed downstream of said pinching roller in a
recording sheet conveying direction.

5. The recording apparatus according to claim 4, further
comprising a wiper which abuts said conveying belt to
remove foreign substances attached to said conveying belt.

6. The recording apparatus according to claim 5, wherein
said driving roller is moved in the direction opposite to the
recording sheet conveying direction such that a part of said
conveying belt electrically discharged by said discharging
roller comes back to the nip between said conveying belt and
said pinching roller.

7. The recording apparatus according to claim 1, wherein
said driving roller and said pinching roller rotate in a reverse
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direction after the recording sheet reaches the nip between
said conveying belt and said pinching roller.

8. The recording apparatus according to claim 1, wherein
said driving roller rotates in the reverse direction to convey
the recording sheet in the direction opposite to the recording
sheet conveying direction after the recording sheet passes the
nip between said conveying belt and said pinching roller.

9. The recording apparatus according to claim 1, further
comprising a discharge brush for discharging an electrically
charged recording sheet, said discharge brush being disposed
between said paper feed roller and said driving roller.

10. The recording apparatus according to claim 9, wherein
said discharge brush is movably disposed in a position to abut
the fed recording sheet or a position spaced apart from the
recording sheet.

11. A recording apparatus comprising:

a feed roller for feeding a recording sheet;

a conveying belt for absorbing and conveying the recording

sheet;

a driving roller for driving the conveying belt wound

around said driving roller;

a pinching roller abutting said driving roller via said con-

veying belt; and

a power supply for applying a voltage to said pinching

roller,
wherein the recording apparatus performs recording on the
recording sheet absorbed by said conveying belt;

wherein said driving roller stops rotation such that the
recording sheet fed by said feed roller abuts a nip
between said conveying belt and said pinching roller,
thus performing skew correction, and

wherein said power supply does not apply the voltage to

said pinching roller to electrically charge said conveying
belt until the skew correction is complete.

12. A recording apparatus comprising:

a feed roller for feeding a recording sheet;

a conveying belt for conveying the recording sheet;

a driving roller for driving said conveying belt wound

around said driving roller;

a pinching roller abutting said driving roller via said con-

veying belt, and

a power supply for applying a voltage to said pinching

roller;

wherein said driving roller stops rotation such that the

recording sheet fed by said feed roller abuts a nip
between said conveying belt and said pinching roller,
thus performing skew correction, and

wherein said power supply does not apply the voltage to

said pinching roller to electrically charge said conveying
belt until the skew correction is complete.

13. The recording apparatus according to claim 12, further
comprising a discharging roller which abuts said conveying
belt and is disposed downstream of said pinching roller in a
recording sheet conveying direction.

14. The recording apparatus according to claim 13,
wherein said driving roller is moved in the direction opposite
to the recording sheet conveying direction such that a part of
said conveying belt electrically discharged by said discharg-
ing roller comes back to the nip between said conveying belt
and said pinching roller.



